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Abstract: Robotics is a combination of science, engineering and technology that produces machines, called robots, 
that can replace human actions. Robots imitate the action of human beings; it can perform the task not only what a human 
can do but also what they not able to do. This paper provides an overview of a robotic arms that can be controlled using a 
smart host microcontroller and can be powered by either solar energy or by direct power supply. The paper includes a 
thorough review of the referenced papers, which focuses on the development of the robotic arm with the use of smart host 
microcontroller and a camera function for real time image processing. There are different research papers are followed 
and real time image processing based Robotic arm showed the better performance and applications among other Arduino 
or Raspberry pi based robotic arms. Different robots/ robotic arms are capable of surveillance and also with an alternate 
application in detecting and following a pre specified object. There are various fields where these robotic arms play a vital 
role such as, in farming a robotic arm can be used to pluck fruits/vegetables from trees and plants or to implant seeds into 
soil without the need of human touch, in military base to remove the land mines that can be harmful for soldiers, in the 
medical industries (complicated surgery or pharmaceutical field), in the field of science, where a nuclear waste can be 
disposed by the help of a robotic arm so that it may cause no harm to any human being. 


Keywords: Robotic Arm, Smart Host Microcontroller, Power Supply, Real Time Image Processing, MATLAB. 
1. INTRODUCTION: 


A robot is an electro-mechanical machine that perform tasks based on the command or instruction given as the 
input [27]. It can be fixed or movable as per the requirements. Such as in industry purposes the robots used have 
a fixed base (e.g., in automobile industries the robots have a fixed function of manipulating/adjusting the parts 
of vehicle). The robots whose base can move have different requirements or are used to perform different tasks 
(e.g., mars rover have a movable base that can move from one place to another, that help scientists to collect data 
regarding their research onmars). 


In this project a movable robotic arm can be programmed to perform pick and place operations that can help us 
humans perform tasks that require extra strength or that are not easy to perform [29]. For automatic purposes, 
the robot is more advantageous than a human because it works simultaneously / continuously without resting. 
Robotic arms can be useful in many areas, such as in agriculture, robotic arms can be used to unload fruits / 
vegetables from trees and plants, or to plant seeds in the ground without the need for human touch, or in military 
bases [34]. Mines that can be harmful to soldiers, or in the field of science where nuclear waste can be disposed 
of, can be done with the help of a robotic arm so that it does not harm any human being. 


The atmega328p microcontroller can be used to control I / O signals to operate robotic components. The 
atmega328p microcontroller is an 8-bit microcontroller based on AVR RISC (Reduced Instruction Set Computer) 
technology [2]. It is a high performance, low power controller from microchip. Compared to the 8051 
microcontroller the atmega328p controller is more efficient and more versatile as it has more storage space and 
software already built to encrypt it. Atmega328p is already used in Arduino which makes it easy to install as 
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Arduino has software called Arduino IDE 1.8. While Arduino can also be configured with any compiler such as 
C/C++ compilers, which makes it easy to use or code. And being part of Arduino, it provides a USB port to 
connect to a PC and where we can provide robotic navigation instructions using the MATLAB GUI. 
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Fig. 1.1: This picture represents an Atmega328 based Arduino. 


From MATLAB GUI interface we can make some sort of buttons or menus at which a click or press can provide 
movement to the robot. Such as by clicking forward, the robot will start moving forward and by clicking 
backward it will begin moving backword. 


For the movement of robot, motors will be connected with relays. These relays will work as switches that can be 
activated when the input from the MATLAB will be | and the motor will begin to rotate. Considering the rotation 
of motor, if it will be clockwise then the robot will move forward and if it will be anti-clockwise then it will 
move backward [2]. Same as for the movement of arm, a motor will be connected and the direction of rotation 
of the motor will tell the function of arm (e.g., if clockwise then arm will move upward and if anti-clockwise 
then the arm will move downward). 


The gripper can be used for selected operations operation in the robot. When the input is 1 the gripper will be 
close and for 0 it will be open. This will act as a hand that can hold objects on commands. Now, the robot will 
be supplied with electricity by solar energy radiation or direct power supply. A PV cell module that acts as a 
battery is to be connected to a robot and a solar panel. The condition of the battery will be measured by a ZigBee 
connected to the PC; Considering the condition of the battery, it will start using the solar panel for battery 
charging [21]. Between the battery and the solar panel, a diode will be connected to prevent the reverse flow 
from the battery to the solar panel. 
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Fig. 1.2: Connection of the Arduino with Servo Motors. 
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Another aim of the robot is to pick a pre-specified object and place it in a separate division based on the colour 
of the object. This is used to identify objects on the basisof their colours and command the robot accordingly. 
The image processing in the robot will be done through a software called Raspberry Pi [40]. 


A Raspberry pi is used as a processing hardware which will help in the detection of the colours and give the 
characterized aspects of four different methods that are shape,position, orientation and identification of the 
objects. A raspberry pi in this robotic arm will have700mhz CPU and 256mb ram and it will be used alongside 
with MATLAB software [9]. A total programming model is developed through MATLAB software and usedin 
the robotic arm processed by raspberry pi. 


2. REVIEW PREFACES: 


Basic element of this effective robotic system not only consist of the robot itself, but also the image processing, 
GUI (Graphical User Interface) controller, gripping tool, pv cell, and most importantly a person to control the 
robot [3]. Such a composite robotic operation can only be successful when all the parts of the robot will be 
successfully in conjunction. 


From GUI, a signal will be sent to Arduino, with the help of serial communication between the computer and 
Arduino, using a computer system. The Arduino will then pass a signal to the motor or gripper which will help 
in the motion of these components depending on the type of manual signal generated from the GUI. Similarly, 
the state of the robot's battery will be controlled from the PC screen. For the autonomous function of the robot, 
the robot will be able to program. This autonomous task will help to complete repetitive tasks or tasks that require 
constant attention of the person. As the farmer is important in farming so that he can take fully ripe fruits / 
vegetables, now using a robot it will be programmed in such a way that it will pull or select the fruit based on 
the colour and then place it in a bucket that will be for that fruit. 


3. SUMMARY AND DISCUSSION: 


An extensive research and development has been undertaken in robotics, therefore it was felt that a review bring 
up-to-date was necessary. The aim of the review is to offer the inclusive list of foremost research papers 
developed and published in the last few years. 


Many research papers and a range of literatures, databases and search engines such as IEEE explore. Research 
Gates has been reviewed. The paper has focused on systems for robotic arm, image processing, visualization, 
pick and place of robot, solar power battery charging, etc. 


For the better understanding of system/subject, this paper contains a detailed description of the components and 
is provided by some useful publications of the authors that has worked in the same field previously. 


Table 1 will provide the complete summary of the research papers read and used in the making of this review 
paper. 

This table also provides the summary data regarding the title of the research paper, the year at which it was 
published, author names, publication of the paper on any search engines, remarks given on the research papers 


based on the study and complete analysing of these research papers, applications of the paper and microcontroller 
used in making of each paper. 


The table is arranged in such a way that the reader is able to identify the returnable documents from the most 
recent year to the oldest. 
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A Synthesizing summary of the papers reviewed under the making of this project. In addition to the 


title, year, author, remarks, publications and applications, each paper has been categorized in relation to the 


Table 1 


microcontroller used. 
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4. CONCLUSION: 


The design and development of the robot will be carried out and as a result the working model of this robot will 
be constructed/build. This will help in completion of objectives such as to be used in farming, andhence conclude 
the successful working of the robot. The working of the microcontroller atmega328, Zigbee, relays and other 
components will be known. The fully developed model of this robot will be able to pick up some amount of 
weight. 


Serial communication between the microcontroller and the PC will be established which will help Arduino to 
control the movement of the robot through the use of PC commands. This robotic vehicle can be helpful for 
military purposes to remove land mines. Therefore, the purpose of this robot will be very effective for the future 
instead of human for war, robots can be used for military purpose and energy can be obtained from solar energy 
which is a major renewable tool. Success in the implementation of a solar powered robotic vehicle with a robotic 
arm and real time image processing will be very effective in the future of the robotic world. 
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